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ft) 1 ~ 2 ^e^n f^(GHb) , i&^m 2iliBJ<D 

I©Wfe57/^ Mf5 ^(FRA)^B^I$^5££;ft/rv^5o GHbte^E-:/ 

^(Omt bT}»fl¥ 1 6-46846-^k^ #§flsp5-192193-*§-£rf& N #01^2-195900 
-8^k«U #|»3p2-195899-J§-4*#L W098/48043-§-4*#U W097/13872^$g^^fe o D 

^0^!) y^Mt^T 7 n ;VtVi©|f@I, 2) 7°ci^T— if, ^&<£:& 
^X'$>Z>m&\ain, 3) jE^T/KT^ ^&ai5£-#-33rSfcx 4) Bit^^r 

btl/CV^ [Rodrigues S et al, Clin Chem. 35: 134-138 (1989) ] 0 -^^1?*^^ 

i£ (#M^11-231259) ^H^bT#fc„ ^^0J-e{t^n^y >-^(D^#^r 
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fclbfrLTl^So L^U#gBBS61-94663-8-^^J£^l ©«*Wtt*-?W:i/n? r 

>u v-^— if &• js v n tz.mm&> tt& * m v ^ tcT^a^^i* 

f5t^, /nr7- ifSJSim^T^^^t^^^v-^— if (ASOx) -Srfls 
ffl$i§\ i^o-rr^^/nf yi^iits^WM^f f < 0t 

£bTfi, fcfc&iKfc:. 2-[4-(2-tKP^^xf;v)-l-k , ^7^;i']^^>^;v 
3fc:/I&(HEPES)fiHif$fcpH8. 0£>&ft=TM£/B ^itrfc^JCBSflc-ffc;^ 27 : 99-106, 1998) 
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V— is (BCG) s 7"vt? 1//-;Wn-7°/V (BCP) ^ ^ffl V ^c£Jt&^ fc 5 0 
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7>V>7 h i/;l/7 5: / m^^y—e (FOD) te^OM^ < ^TffiTfc 9 , 

m&i L &m^x:m&&n±mmm< , hxFov&tkmx%z>h(D<D a 

Xt^T^^/Hf^Hoj^eiHliKUfe., 2) ^pt7- £25.t*^ft< fcfcHMISTS 

atJtefe^jbiHjjaas * < , £ $ tLfca^msi 9 c 5 r. £ t> * v ^ t> ox* 
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^ortfcftofttt-efc^wft^tf pricks ^ t ^jLffi ufc 0 

if/Hni^J; 9 igtma^^k^J^^Pi-^ r. t 9 37°C-4 0^#^T 

3) jE»:X/v:/5: VS:a^i-5*ife 
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Z> Z. t K X otN*g J: 9 372# g <D V i»*i&<DT ^ J tfcf^fo - t K £ 

i or ^ y ^ia^U372#^> v i>i/*m<DT s: y ict^ts r £ «t 5 j&fc 
^.y >&j&mm&: ufc3E£SF0D-c& s. ie^j^mb^j#-^ 1 =• y ^ss?ij372 

^(Bacillus)JR, T a-^fl" 3 ?'*'* (Aspergillus) , V (Rhizopus) % ^-V 

y (Penicillium) , X h \szf h ±X (Strep tomyces) N 7^7-fP3y^ 
* (Staphylococcus) „ ^P^MJv'^A (Clostridium) % !J V/^^- (Lysobact 
erh fl) ~7*^ (Glifilah INKYeasth h V ^^^V A (Tritirachium) % 
— t 7. (Thermus) x — K-=E ^ (Pseudomonus) s T ^ o ■=Ev^ ^ — (Achromoba 

^tzm^Mxh^mitm&M^GAh^m^M^^^m^^ h ^y-* 

^±^m<DW^m^k^uTT— if^t f7;^$ ^ (Alb) mSM-StfUBa*:*: 
#v^J: t>#* t„ ^fcS'J^^Tfe^^bSfiW^GHb-e^^^^^^/i/ 

"rT-Wt h^E-^n tf^ (Hb) ^-r5^^^c#v^ie:J:?)0*UV\ 
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«7°OT T —If OSttSlJg^fe > > 

T— £8H4&«rlPU (proteolytic Unit) bWFtZ> 0 

<mn> 0.6% itti'tftM) 

<m&&fe> 10PU~20PU \Z.fflgl 

<mmi$mmm> 20m mmmmm P H7.5 

ImM tifi&frfl'i/VJ* 
lOOmM mt-T h V $ A 
< S/Sff it^ > 0. 1 1M hV ? o 

0. 22M M)!)A 
0. 33M 

:/nxT— if^%10~20PU/ml{ll&5 <fc 5 te.K^f*$*?&ifcK:T?8#?U 

0°C, 30#2HJfi&&tti5fcJ8i!£r®SI£i3:. 3l€#*>*RN0. 131 (9cm) $t 
f££r#-5 e ^^Stett^n^T— if^lml SrK^f ^^Ot^Jpjat, 

5o »&2ml £r0. 55M h V & A^5ml % 3 ffiftiR7d- U ^SSJglml ^^P 

;t30°C, 30#S/£&660nni ^^^J^i" 3 0 #*f^fflSrff ofcR3te«d»fe^ 

#*j50PU/ml (dli^Ufc^^^^b2~50PU/ml <£>— 5£<D*8r*W&sSB£rJ$o 

JUKl^n y hi"5 0 ~^L-f o S:0. 01% ©fcgld&fllU-tWlml 

^0.2N^10mliP^Lfc^O^2p^n->^^i:-rS (^n 09 n g / 

ml) „ WM^-n is-ym&2mL t0.2N^2ml \Z.-O^X^^fl±.WM'^\^^7 
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ffii - ^^*^!]^ tTli, (Gibberella) l v TX^/l-^Vl^ (Asperg 

illus) I, Ij^*?? (Candida) JR. ^—i/V 17 -A (Penicillium) ^^V 
!7i* (Fusarium) JR. 7^1/^=!)^ (Acremonium) MXl±T^^ V ^"^4 if ^ 
(Debaryomyces) JRi±l3fccDF0D^#^f £,;ft,3 0 

m-fZ>W£mz>Mb bTte, ^y^^^y^A (Corynebacterium) !±l5k(Dg|3if 

^RTfg^^O^li: LT(4, h7 5 ^^v^— if (R-FO 

(R-FOD-II ; m^ttM) &mi-fib>tbZ> 0 

R-F0D-II(Dt i ^^^.^if V V-k ' ^"^ri>-^^V^^IFO-9972^S5fe^FODSe 

f^ftDNASr^ffi U PCR&r^vW :/ y ^Vif-v-a ^*ifT*^tLT#6tl5. 
#^tLfcl^F0D3te^^O^^(D#Att. DNA^m^^^Jn^^^^PCR^^ 
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tie &f&mmwi-f s - t -«^fod£#s r t s„ 

<D5^&:£ ^fi^-T^V^^^ (Maniatis.T. , et al. 

Molecular Cloning. Cold Spring Harbor Laboratory 1982, 1989) «^\ rfrl£<73 

Ji^^^&^ioT^A^tbfcFODO^fis v^^v'S; (Sangar, F. (198 
1) Science, 214, 1205-1210) Tr^M^A UfcSt^tf^SIB^J ^WM^IS - 
tic J; «9^^t?#5o 
*fc— — t>(Dj?&: (Zoller, M. J- and Smith, M. 
(1983) Methods in Enzymology, 154, 367) ^ «fc 3^Bffc#M^fe-tM#^<E>3£^ 

K'*** — fcUTtt:, mTUfc. E. coliSr^^^t-r5^^«7°7^5: Kp 
BR322, pBR325, pACYC184, pUC12. pUC13 N pUC18, pUC19 N pUC118 N pIN I, Blue 
scriptKS+. te^C®^±t-t-5*^^ttpUB110, pKH300PLK. #C^l® ^fs^ t 
5#^(-fipIJ680, pIJ702, a^:#^f-y^7n^-fe^ • -fe/Hf v-oi (Saccharom 
yces cerevisiae)&H££-r5#£-lU4Yrp7. pYCl, Yepl3ft if^ttfflT?^ 0 0 
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•f ■ %>'0.%M<D%^ \ E. coli DH1, E. coli JM109. E. coli W3110, E. coli C60 

X - ^Zf=f- ]} * (Bacillus subtilis) ISW1214& £\ W^M\^M>-f -^>^k^M<OM^ \ 
X h UZf Y^?^ -t*- - ]) (Streptomyces lividans)TK24% t\ ^yio D 

mv-t % n £ k j: & j; 19 x &&&& * ^mmonzwm ht^v\ 

XP<# ^-DNA^O. l—lO^g^U ^IJPI^*^^1~10U, JJ;*f— £$J300U, ^ 

u-m, xv/x y tr • = y \^m-r^±m^m^.u±^it u ^©^^^ 

FODSfrfS^ ^-a ^-T 5 ^° 7 * 5 KpcmF0D3 %&^-f Z> J&WteW^^m , x->x!Jt 
T - = y JM109-pcmF0D3 (FERM BP-7847) N & £X$pcT&0M%:i%^-T Zffi-W&^M 
±tfo, ^i/^V k7 • =< y JM109-pcmFOD4, *5 J: I^pcmF0D5 %WWikm& 
^y^]) tT • xi y jM109-pcmF0D5 (FERM BP-7848) &mfbth& 0 Z.fh 

fufS^v^ y t T • = y JM109-pcmF0D3^.t^xc v/^. y t T • =1 V JM109-p 
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cmF0D5te s *t^J*13#1^16PK:P*BHSSi*IRo< «llTmiTai#ttll i: t , *SB6 
•^^f€#-^FERM BP-7847^.TJ?FERM BP-7848^#-^-$ ttfc 0 

EDTAJttje/XttiiS **ffi«tt?W* if £8sAD UT«aEHFOD©*»«E«r»«i-S 
— ^©SWt^o-^ h^77^-, -T^-^lfe^o-v h^7 7-f-tJ:|}«HitT, 

*<ote, y^Kit, ^sjt^ x/ioistJ*. #y<7A N 

* z> ^HF0D*sfti« jj^T marr s b#w «: jlw- o -c m us * ss&t 

•rtiy££< s E. coli<E>$&£\ iflil2~48H^tIt'fc5„ ^ifcpHteM^W 
U 3gMF0DSr^S"f"5«Bffl-^Jil:^3EL#5iS x E. coli<W8\ »*U<ttpH 
6~8=g^-e&>5o 

ii 



BNSDOCID: <WO 02061 1 19A1_!_> 



WO 02/061119 _ PCT/JP02/00721 




XYZV A jfe ZtoWmtfyft&'e&M U £ 7CEDTA& if© 3f h W&tfi/JL 

50mM h y ^^BM pH7. 5 

0. 03% 47^77yf k°yy (4-AA) (fP3t*6IH*tt4) 

0.02% v^j—a, m%mmtM) 

4.5U/ml d-^F->^— if (POD) (v'^&M) 

1. OmM a /V^^X^-^r £ -D- 7 b vvW-L- y v> >-3g= b < « 

Hashiba H, J.Agric.Food Chem. 24 : 70 N 1976 J^TZFL, FVi: 
m-to ) 

Jb|B©SJ6:«lml«r/hKWf^Atb. 37 < C-5^ra^#*P^Lfcm, jg^t-^f? 
0. 5%<^SDSSr2ml»nLTSJSSrffifc &J|500nin<E>ift3te£<S:$BI^1-5 (As) c * 

%m*mi£irz>(hb) 0 ^ commit® cop£ytm (as) twtfe<oK*S(Ab)©!R5t«s 

(As-Ab) «fc »)**flH4Sr*ftS. BiJfcfcbA^C.ftilftil^**©«Jp»*!SrfflVNT 
K3t*^^UVtifl»flHK*i:«>BB««:P^ 37°C-l £f^i MmoloiBI&fczk: 
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mmm®. cu/mi) = 



(As-Ab) 3.02 1 2 
- -x x — x — 



12.0 0.02 10 B 



0. 02 



3. 02 



10 



9 



12.0 : 4-AA-7 x y 5 U ■ 

b : mmm<oi&m* 

72#(D V M)7° F77 ^^mJfe$tUfc^mFOD<75^^ttSiiJ^T<^«J; 

(1) SfC^Utt 

ZFL 100% 
FV 0% 

(2) #5fcf1M3 



(3) SHP* 

^3j?©^^*«Sephadex-G-100«rffi Vn^:^ 7 0. 2M<DNaCl*^ 

*0. 1M© P VlfcBNBtt (pH7.0) «r»ffl«fc bT«fl£Ut*S* N 48000 ±2000, SD 
S-PAGEt?«47000±2000-efcofc 0 

(4) 

T?40l*WaS«L;fc«* #®U ^S^tD^^tt^Sl^bfc^^ pH4.3±0.2T» 



^>^yy + L-7^;;i + h 2 o 2 
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(5) Kmflt 

50mM<D h ]) xmm&BB (PH7. 5) 

0. 03%«D4-AA 

0. 02%<D 7x7 — ?V 

4. 5U/ml ^-^r->^— if 

^f, 3.4mM(7)iit^bfCo 

(6) SlpH 

«HBo»*iSH4a3eifetc^v\ sjs^^somMo hy ^-mmmmffi. (pH7. 

5) ^ft^T100niMO^^« (pH4.4-5.4) x U (pH5. 6-7. 9) , h 

y^-^m^« ( P H7.3-8.5) % *5£t^y ^-Tkmt-i- h v v^mmm. (p 

H8.0-10.3) 0€-MW#££J3VNT$U^Ufco -O^, pH7. S-eft^O^tt^U 

(7) P H^t4 

^4o°c, io$-mmmvfz:%k, ^(Dm&m&&mttmkm7£mzfe^xmMistc 0 

^<DW%:, pH7. 0-9. 0(D^|lI-tr80%^_bO^tt^«:^bTV^fCo 

(8) fi^tt 

*siito. su^o. 2mcd h y (pH7. 5) -ei«u loftrnzmMm 

®ib LT95%£Lh%^f#Ufc„ 
(9) 

AOisMO) h V *-&MMW<& (pH7. 5) £rfflV\ ^-^trlO 

ftmKfo&. o. 5%©^ ^ y ,umm-r hv$j* (utsvs tmw-rz) ^2mi-e 

F0D^o^TiB?imiE?U#-§- 1 5 / ^1H^IJ372#(D y i?y»7 5: 

/ m^m^-r & ^ t fc £ 9 y ^^ft^u < ^t^tl^mmfod^ 
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ib^ij#-§- i cot $ y ^ib^J372#cd y ^!)7 f ^77^ y ^ y 

^y >-^ai^-r^^t-+^^*"efetb{5 J;<, ^ll^tf, 0. 5~200U/ml, 
fil~50U/ml-efe^> o 

G-tzmkftL'p comity ir^iz&mmFOD&ttmzit. 
F0D^^ffl$-fr^-r6M^b7K^^4-T5 / r>^t°y >-(4-M)*D<j:t) ? h y 

M&m Kit LH^D7l ^^-S^^IS.$^J-efctL^V & H.«#J V n 

= — 37 * K (N, N-Bis (3-D-gluconamidopropyl) deoxycholamido) U < N =z 

^ = x-?^ (3-[ (3-Cholamidopropyl) dime thy laramonio]-2-hydroxypropa 

nesulf onicacid) % flfcife-3- [( = — /VT * K^n t» v 5 ^ ^7^=^-2-^ 
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y( Kn ^rv'-l-7°n s*ls (3-[(3-Cholamidopropyl) dimethylammonio]propanesulfo 
nic acid) 3£ IX f4lf^^^ = ^-$ K (N, N-Bis (3-D-gluconam 

ido propyl) cholamido) LV\, 

Sf * b< fiO. 05%~10%-Cfc «5 *fcr*i4^tf>^£J3V^ rnff 5o 

/BV^it-aiUi^V^ftA). 01—10mg/ml % 0. 005—5% <DS^T«to 

%tz^fl^M. 02~2mg/ml, 0. 01~2%<7)^-e^ffl-f 5 - £ *S»* L < r. 

^WSrffiv^*»<b«6«SrE*Ji:»l3fe-*"SRSfcttfflU5 5AS0x£ ttlt ft 

■tfcfr#^*# (n^ftSL MW®5#M) &mftbtlZo 

ffli£.i®>&M<DhSOx(Dm t VXfcT? WE-=#J* (Acremonium) (Mikj&%t 

< <AS0x£>8H4iBI3£ife> > 

L7^ = ;Hfyl (fP^^fiMiM) 176rag£EDTA fc^SEiSittJtt) 37mg£lm 
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±m(D&fcmMf&1&&0. 45mMtf>EDTA£«^ti>90raM m&t2# V -5mM«l^ YW 

<m?> 

j&tD^dO. 2N^7k^3. OmlSrSsjQ UT^ar^lt U a&g245nmO&ft££«!l 
^i-^)(As) 0 Sfc^i'* t LTilSO^^lml^/J^i^W^Att, 30°C-5^ 
ra^#*P?SUfc^, 0.2N^7K^3.0ml^»PUTS^^ihi-5„ al^fc* 
3Rbfc#*tt0. l<hnl&SU»LT»#U «E«245nmO!ft5tS4-S!l^i-5 (Ab)„ C 

/tt / ,n (Ab-As) 1 4.10 1 

?£tt (U/ml) = x-x x — 

10.0 5 0.10 B 

10.0 : pHl. 0O^#T?T^=/V-t*^(D245nmlc:S*-lta ^ U ^"A^^^Tt 

5 : IxJG&HflHJ (rain) 
4. 10 : fcjfcmm-Aiml) 
0. 10 : ^ttlMF^Ii 
B : IN*$K<E>#3RfM& 
^fc s rtbbOASQxO^aiSiUTH:, t^T — if b AS0x&*#£iM£# 

<, fllxJiiifiTO. lU/ml~100U/ml, 0* U < ttlU/ml—50U/mlO|ftS"Cffi V\ftfcf 

t ASOx £ i2rfc#^-e\ ASOx^^^X'fc & 

fc©£:/8V^t>&V^S N ^Jx.fi3-[4-(2-t K c ^x^;V) -1- 1"^ 7 ^-/^ ^ 
n/^^/V/J^M (EPPS) N 2-[4-(2-fc Ka ^^xf;V)-l-^7 
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>Xsl'7fc>'Wt (HEPES) RX$2-t Kn3p->-3-[4-(2-t Ko ^^^^vW-l-fcV^ 
S^/VO^o/^^/Uafci'Ifc (HEPPSO) #04-(2-t Ko^S^^vW-l-fcV^S? 

^^j^jfc^IfcfoCESh N-(2-7t h7 5 K) 5 7 i^ift (ADA) . N,N-tf^(2- 
t Ko^i/xf/^^-T^ S^fy^/Ufc^^iBES), N,N-f^(2-t Kn^>i' 
f-Mtfy v^(Bicineh tf*(2-t Kn^xf/l/)-f 5 7 h V *(fc Kn^;* 
=7vV)7 ^>-(Bis-Trish N-v^ n^^v'/l'-S-T 5: 7 ^n/-?>-^^^^M(CAPS) N 
N-v-^ n-^arvvl^-fc Ko 5: 7 ^n/^^/i^^gKCAPSO) . N— >^ 

n ^ 3- ->;V-2-7 5/x^ >-^./k^ (CHES) N 3- [N, N- \?X (2- 1: K n ^ ^ 
/U)7^]-2-t Kn^rv-^ a /N°^^^7^^@t(DIPS0) N w yyx^y^ 

/V* >^ (MES) x 3-^/1/7 >f y J -? xx /^l/^frifr (MOPS) . 2- 1 K a ^ iX-3-^E 
/W7xf V J ^d/N°^^/l/7iN>^(M0PS0), fc°^^ i?>-l,4-\?X (2-=^^^^jU^ 
^^(PIPES), fc^^v^-l^-tf* (2-fc Kn^-iy-s-^a/N 0 ^^/^^^) (P0 
PSOh N-M)^(t Kn^-^f/^^f^-S^^ /^n^^^/V^^^dAPS), 
2-W Kp^>-N- h y ^ (t Kn^W ^/V) 7 ^v^-3-T $ 7 7°n^^^/^^ 
Wt (TAPSO) . N- h !J * ( t K n df-^ 7 ?y/n ^° xj* /U* i^ffe (T 

ESK N-[by^(t Kn^r->7^)7^V]^y i/^(Tricine)*5£ t£ h * fc K 
P^WU^y (Tris) qfc&Sfctffetl,*. 
ft t>*f * bV^«#J<£>#!li: IsXteMz-lS h y * t Ko ^r->7 f^7 $ 7 7 * ^ 
(Tris) XtttV^S^-l^-fcT;* (2-t Ko^v--3-yn/^^;^yt) (POP 
S0)^W<b;h,Oo 

^iF-wsttai* ^ii^fi^ £ y /HfciH- h y t> (sds) s *° y a-^i^^-i^r 
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6' -dithiodinicotinic acid), 3,3' -i?ft'^n y@£(3, 3' -dithiodipr 
opionic acid), 2,2' -v^^i/lMJ ^A-S£(2, 2' -dithiodibenzoicacid) , 4, 
4' -v^^i^E-Zl^ y ^(4, 4' -dithiodimorpholineh 2,2' 
6' -iy-ry^-^J^^y^ K(2. 2' -dihydroxy-6, 6' -dinaphthyl disulfideJDD 
D), 2,2' -^^v^y ^^(2,2' -dithiopyxidine;2-PDS), 4,4' -i^^tf 
y>^(4,4' -dithiopyridine;4-PDS), 5,5' -^ftt^(2-- hD^ ( |fi)(5, 
5' -dithiobis-(2-nitrobenzoic acid) ;DTNB) „ 2,2' -v^rTtf ^ (5-~ b n t° y 
(2,2' -dithiobis-(5-nitropyridine))#^fctf hthZ>o 

— lOroM, 0^ b< filO/iM~5mM(7)?t^-efflV^«J: < , ^.fb^^m^^ V>T 

m *mw- (oym -xw&? t» ^ n ^ t -if <o ?sh*<st ^ a -e fc*u* u 
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V\, »4U^SO«f!liUTI4, WtLtitmHtO. 01 %~30%, £?£b<te0.1%~2 
teT£«i;t54MC^fc*tff#* bv\ 

A4fc x T^yit if/w^v-^fetf fetus . IfTA- 

= — ;v<om t LTtt", y ^ tf h — /K ^ h h Wn n — # ]) ± ]) is 

£b<J£, ^nyy, r/vfi^zs^ ^y>\ y*yi/>, D^f^ 

bV\ bV^^O0!]£ LTT^ ^0x.^T/V3— — T^y®?, 
if v'yofA, 'il#-0. 01%~30%, b < W:0. l%~20%<Da^T?fflV^ 

Ji£<, TK^tt^y^v-^A^, /VS^-Mfc, ^Oi^, ilS-lmM~l 

M N £? * b < m0mM~500mM<^^/8V\frk£<£ < % ^^fl-Oft^-CJB^T t> & 

•So 

^B^W^^n^T— ^R§.*5W, AS0x s /Dr7-^M?r»ta^i 
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8. z\z.mmwm(D-h^?o?somm^^.m-r^> - £ ^as^, popso©^m~ioom 
&n*+ft\^m^n^wtmx~^th\$&< ; 100 ~5o^pu/mi ^^u<, 500 

~10^"PU/ral ^ J: »9 UV\ 

Tiit^-3-[(=i— ;l/7$ K^tn tV^v'^^T^^ ^-]-l-7°o^>- N 0.01%~ 
20%, £?£L< f^O. 05%~10% N ^^^^^JitT^^^tf^m^-^rV^— if CSC 
#mtM) . 0. lU/ml~100U/ml, b < mU/ml~50U/ml, 7*DT7~t*gt 
^bSdi: bTvM ^-/^/V*^"^^ K0. 01%~30%, S 1 ^ U< »*0. l%~20%^£r 

mtfR-TOD 3&U< ttR-FOD-II 0fiffc/£*h») Sr^-t^*^ McJzm&<D5 

?>„ titcmmmMmmz, ^m^ti^R^m^xmitr^ym^+^^u^ 

SaiSt?^rtt^< x 0. 5~200U/nil^£f£U< , l~50U/ml $ UV\, 
^MZm^^Z^t&X^^ 0.01%~30%, b< tiO. 1%~20%©»ST?JBV N 
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;ft,pH6. 5-10, 7-10 T'if^I < {fit 5 : 1 p H 7 

~io &mifr^tt:m ( im^<oMz-l-£ 2 0 — 1 0 0 0 mM©WIf^I^f 
ixfiJ;^, — 77-f (i p H 7 UiTT^tfco r bfrb, Wh2mtk<o 

ph«7^t u jg i «t <o h itmfo&mmvm tsi-so mMmmm 
mm, mmrn. pHmmm^mmmteb^m&mtRi,xmMVTh&\'\ 

^yy^t7 i^mW5M^^T^m. #V -;i^7/i/3- ;i^<do. oi— io%, 0jg 
^-a^JR^m, fil^ik'fby i^b-^MJ ^Yb^7 

£?5fctel0mM~lM. ^^iX^-NaOH^ 
mmmmm. ?y K<Di^«^£>10mM~2M. 0iI&;ite:2OmM~lM, 

£ik mz-it7i?4t-r h v ^j^(dq. oi~io%. $fii^fio.o5~i%^iiJ:^pi-tL 

S'J^,m^^^0. 001—0. 5ml £r#D;t, 37°C<Dj&^K:TSJ&£ii^ l^-M 

w v. &3&& 1 (Di#m. £ fc mftW: b <d s#m k& n z> m b u tz.wm 
ra^o^bU7c«^, 5i^b7K^u<^^^^o*^ni« 
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- y 7-^= for f?/!) WST-l, 8 (^_hP3>UfcW 

2— <ls-S7-7Sy / K 7 y ^ (MBTH) ^(Djl-y "7*7 — h~7 =c-S ~-A^£<Di*M&- 

h j? M^^-fem^^ urti, 7=-;— >vwmfc, 7=!)yii^ h 

/W ^^lf*#«E* s 4effl^riBt?*> 9 , A^Jibt, N-xf/m- 
i/-3-^;^*/n tVW) -m-h/Wv 5 ^ (TOOS) N N.NlfT. (4-^;V*7 B nt° 

/v) y >-2-t- h y ^.mtodb) (^k±MK\mm^m^m m&mr 

;V) -4,4- tf* lf7a-^7$V (DA64) % 10- 0*7 /VaJ?^ 

^W^^/V^) -3,7- tf* 7x/f7^ (DA 

67) (£JlJi3ft3t#ai*bK) #dS^tf fett5„ 
*3fe«fcH:W:, ^biaoteetS^li, fclfctf V i^Wt. 4-fc 
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sic. ^wizte^xm^^zz btf-ezzT^sismttRmb utii, m&m 

iW~ b V ^7^RX^5, 5' -itttxx (2-- h »5fe&M» StJE^ 5 fi^ B cp 
fifeife^ h y * AO. 01%~10°/<k 0* b< ttO. 05%~5%RU«5, 5' -v 5 ^^ (2- 

ajeffliBjEfcttfctttt^O. 001-0. 5mlSriB^ 37°C<^?a^^-C^$^ 1 *V > 
^-BCPO^-fecD^tB fi®JtZ@^dS600nm#ofi-efe S b > 550nm~630nra#i£T^ 
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commm 4 < nsAmw^w (4 g /di) N y^/D >jkxf? & -? y >-i 

m 2] 

*$sw (ommm 5 ^s<5 < h b mnmrn (4 g /di) , 7 ? n ^ y vBtxt? d^^i 

[HI 3] 
[IH4] 

cm 5] 

[0 6] 

cm 7] 

^z$£VR(DM1fcffl2 CKD-??^^ Kp cmFODl^bp cmFOD 
[EI8] 

y i^^^^^ufc^b^y ^mmmfeKJtMt#m^fcj&mfc&vz> 5 5 5 nm 

[HI9] 

&¥zm (Dmmm 2 2 ^s-^ < # y ^ r ^ 5 ^m^m^w^mmm t hplc& 
cm 1 0] 
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MMM 1 

l; HSA3£SC}illjl£ ; Albumin Human; Essencially Globulin Free; 25mg/ml > G 
A%=31. 9%, (FRA) jit=256/iraol/L [->^%h0; Sf^ 

^CDT/KT^ >1ft^te7/K7*$ ^m^y b (7VK/3 >II-HA^^ b 
r7 3 — ; T-P 7t ^6^%hM) in T Si! m , GA%K3»bT tVZf * ^ff (GAA-200 
0; ^£|$Jf|— f^ftM) {cTSO^bfCc 

2; G-II, IIlXJUSiR, FRA®48 m mol/L [Globulins Human Cohn Fraction II, 
III ; 16. 9mg/ml ( v-^*±M) ] 

3; G-IVS@^^s FRA-(it26 /i mol/L [Globulins Human Cohn Fraction IV;6mg 
/ml(->^tfc»D] 

4; G-IIfi^, FRA®77Aimol/L[^t3-<^^I;glovenin-l;^^ ; /n^y > 

5; Hb3SK^fl£; Hemoglobin Human; 55mg/ml, JjMk^^E-^o fc^^;HbAlc=4. 
5% [ v- ?^#M ; HbAlcftttt^-fb— ^ ^ n t^ft(/N-f h:x— !7>->— 
HA-8150 ;^m-^1±M)^Tay^b^o 1 

Hb^(DmW^m200 u 1, -fxj. f7- if^^l00mg/ml (CI <D*£3StfSfifc"T»t ft 
1M h y ;* (pH8) 10 ^ 1 % A < ^ U37°C-30^-KiS $ it, l^BI (^h77 
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I(^h77D-MC; ^y,-KT%h^) -CMK@U iS^^n TT— if SJ&fW 

50mM h y *m.W<& pH8. 0 

0. 02% 4-AA (f P %%m&M) 

0.02% lf-xf/H»- (2-t Kn^^-3-^;l/*^nt» -m- WW 

v?V (T00S) (l^A^W55M%kM) 
2U/ml R-FODCm'fb^^) 
5U/ral P0D(v^^%tM) 

a ^ U555nm^SiJ^-T5 (A0) o iV^T/n ^T — if ^^30 m lSr^D L37°C-5 
y^a^'-i/a >>555nm^Sfl3t't* S (Al) 0 ^tz.Zfr2 Tl if Wfc&Sfr<0 

AA=(A1-A0)-(A1^7 y^-A0^y 
<Z>flM3 ( A A) 1 (d^i- 0 
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*i * ^ r — £ <D&mm e w mart- 5 cumst mAb s ) 
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^rlB^Ufcio ^lA^^Si 9 JCT^^V=¥^^ (Aspergillus) M&lk^v 
xT-ir\ Sit/ 7° a 7" T— if * «f ^XlVtt ^ n ~f V (Dmt?* ~? V 

H;«J 2 

R-i ieiM^n 
i50mM hv^>-mmm m%m&#M) phs. 5 

2500U/ml T'uTT—^f'f 7°XXI V (~>^ *±M) + ^ n ^ y ^iltRlft ft 
A^MP*-f^-^#ffi?§^J;l%, VA;0. 21mg/ml, 

?4^;o.l%s Jr? ^ K;l% ; IrJ A^W5EM±M) 

r-2 mtr ^ ; mm^m 
i50mM y^^wmm mtttmrnttm) phs.5 

0.12% 4-AA(fP^M^%hM) 

0. 08% toos (mMk^mtmttm 

24U/ml R-FOD (jift^IiM 
20U/ml POD ( is *±M) 
R-l leSM^lt^ft^fv'^^tT 5 KirUTWu \fx 5: K 
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l; HSASH4g$£; Albumin Human; 40mg/ml, GA%=10. 5%[fP^^±^; 

^^©T/w^^ylgliT;^? V'Sfl^^y b ^II-HA^* h 17 

=■ - ; ^iKSIttSD teTSfljfe U GA%»4«Kbr^ 5: >-$J^It (GM-2000 ; 

2 ; y i7* a -f ]} >-mJ}mWMW ; -blBHSAMHgSKte v ^ o :/ y V [ y Globulins 
Human V 5 >"fit34 // M] 17. Omg/ml^r^P Ufc c 

37°C^ y=3ra h $ frfcR-l ; 240 ju 1 KCgMMWi (HSA&R G-I^R^ 
tt) 8jil«r«fcbnU 37°C-eK^^PB^b, iE^C5^^R-2;80Ml^^Pbfc o 
R-2»Mm0546nm(DP^7t^^S'J^b, -^c^^ft^^fbi: Lfc c l^fcSSC© 

V n A A (HSA) S. TJ« y if a :/ JJ ^#D£SO£»> <b # <b *LfcK3te£3E4b5&> ^7*7^ 

y ifnzfy i/mx\<D&m 

= (AA(+y^o7'!Jy) - A A (HSA) ) / A A (HSA) X 100 (%) 
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ttb *± ivX. / — *„/ -tAJanL 






-om.1 Lj "-"^ *S /is P .y y j *s «_ - — - y «M 
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M~tV s<ls ^L/ ;V V U xf* ;l/7 V-^— r> A 


1 0 
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16. 7 




1. 0 


23.2 


7->D f/V7 5 >-^-^ri^-^ K 
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17. 8 








^4 is 
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7.6 




0. 21mg/ml 


14. 9 




1.0 


18. 5 
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mi&M 3 

= -1-7° n ls(D Jf v ■? ]} ^&&m$l&) ft 7° xj T 7 -if R§*8b:£ Srif R b fd 0 

R-i s^ft^m^K 

i50mM hvis^mmwi mytmmttM) phs. 5 

2500U/ml -^nTT— if* 

1% ?*ife-3-[( = — Kt/n tV^^^f/VT^^^-l-^n 

* -?xz t- 7— m^y zcis**— ^22E¥mMy<^^-< h V — #M), 

-T^XXVII (£Ui^-v£hM) SHfcJflUfc. 

r-2 SibT 5 / l£$!]j£f*;3£ 

2 

Hlfiffil2H:RID. 

^3 Ul-3-[(n-;V7> K/DtV^^^^T^^^-l-^n/^o^n 





(%) 


mm (%) 




^-p — t?22BF 


0.0 
1.0 


20. 8 
11. 8 


O 
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/Df7- if 94 7°VIII 


0. 0 

1. 0 


20.3 
15.6 


O 


^dt7- if 94 7XIV 


0. 0 

1. 0 


30.6 
20. 6 


O 


7° D -r T — if ^ :7°XXVI I 


0. 0 

1. 0 


28.6 
19.0 


O 



3E3;*pb£-/^5 J: 5 =^ls9 — £22BF, ycTT—fe*^^ 7°VIII S i/n^- 

T— if ^-Y^XIV, ^n-^T— if^-f 7°XXVIItii--<-C^tm-3-[(=<— 

£bizmm^GM>%mfe^&m^h*$£W*m^^^t\z.3: <o, 9*zfv >- 
R-i seit^it^ai 

150mM h y (fO^^fcM) pH8. 5 

2500U/ml 7°ot7- if ^^^XXVII 0^*±M) 

1% gi-3-[(n-;W7 5 K7°n tVW ^T^^-=^-]-2-^ K 

odri/-l-^n^^ (^^£hM) 
R-2 Hb7 5/«^1 

1 : HSAKJC^ ; 1 <b ID C D i§- Ugmt4. Og/dl-CjS.^fCo 

2 : y ^n^y ^S®^ ; mMM 2 i: Iff] C c 
3 ; ^ a -? y :xlV&JOg?& ; ^ifeM 1 t ID C c 

HSAS«^(4g/dlK 7^^^P> (vG) Wa^'jyiV (GIV) 
(1. 7g/dl) 00. 0, 0.5. 1.0, 1.5, 2. 0{§li^^3|£|-^l^MU^lRil:^i4^^b 
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fc 0 $km*m&M3iz.mK<, <B.u®ki.ofe&&mommfevam£&rm\siz 0 -t 

£ £ tlX V n § r b 3&S W 6 5 o * fcHSAl. Of&atS t14CVl=0.9%i: ft 

ms^j 5 

R-l SSft^S^SI 

77mM MJ;*SM»$K pH8. 0 

2500U/ml -fxiTT— if ^^^XIVC^^^hftD 

1% ftt-3-[(3-;l/7 5 K^a tVW ^^^^"]-2-^n 

r-2 it-fbr $ j mm^^m 
<mwmm> 

mmm i 1 m— <o h b tm»>j 4^c7^^y x&t* ^ a ~? y 

HbSSt^BE (4g/dl) . y ^ a ^ y >RTf? &7*V (1. 7g/dl) 00. 0. 

o. 5, l. o, i. 5, 2. 0ftFft&<Dtt&&mt U^i£lfe&£rfltR. Ufc 0 ft^ttllffiflj 
1 KIP C 0 iS. UHb 1. 0ffiF«ffttl0iaajfeUCVtf «:tHt U/Co *©*§*£rB 2 fcjjj* 

i-o 

iB^xh*R%m.mtm%htiteti^tz. 0 -^m%mm*mmz.i&tx&.m£W. 

7E£thX^Z>Zk*mmXhZ> 0 * fcHbl. OffiF*£"C liCVfi=2. 0% £ f£W 

m.&ftw.m&thx$s*) s &&m<omfe&&m^xio&<DRj&i$ffix*m4t^ j ey* 
vis&m&toK:. mm&<. &itw&6i<mm£tix^z>z.b&mbib*btii<*it 0 
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mmm6 

his Kftfm&m mmm 4 ^ m c c 
r-2 $ 7 raisin njgfli 4 & m c D 

i|A) * ^m^S^ifiLm GA%=32. 9% ; T/\s7* 5. >mi£. 4. 3g/dl 
jfiLffB) * 0i3t«ljff GA%=16.4% ; T/K7*5: 4. lg/dl 

* _bffijfa.?ffA) i:B) t £10 : 0, 8:2, 6:4. 4:6, 2:8, 0 : lOCOm^X 

^m^m 3 (c^-To 

R-i m&wfttimm ■ mmwu^mc 0 
r-2 $ j mmmum mmm 4 k mx^ 0 

< m? > mtfemfom 2 \z m ^„ 

mmvfc 0 mupLc&cDmfctes mtr^y^ w+(gaa-2ooo ; t—z w*±sm<: 

ttft7;V7'5 ^^rS'J^bfco ^0J^<5< ai^ife^b^^tL^P^^ 
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150mM &fflg&RW. pH8. 0 
2500U/ml T'dtT- if ^-T^XXIV (v-^-v£hM) 
3tb< te^o-?-— if (V^&M) 
lOU/ml T^^/Hf^^-^i/^— if (A S 0-311 ; M&ffitiM) 3gU< 
ttjftSfejeSlT^a/Hf^Bt^^— ^ (ASO-312 ; m#^%h 

at) 

HS6 K#«?f*3i£ ^ (DWmn t tt" 143- [4- (2- fc K P * -1- t°-e 7 
i/=.;l,]^n^y^;l/*yt (EPPS) N 2-[4-(2-t Ko^r'v'x^-l-tXy^ 
-/V]^^;*/^^ (HEPES) % 2-t Kn^iy-3-[4-(2-t Kn = 3 E^>^ ^ ?Vl<')- 
l-fc°^7;^-,^]:7 0 o^;/;*/^/}^^ (HEPPSO) s hV Kd^^W ^ 
(Tris) x t°^7 v ? ^-l,4-t^ (2-t Kn= 3 f->-3-7'D/^^^^y 
m (POPSO) (^ifDA^^^ttM)^^^ (fB3feM^tt^) ^ffi^fc e 

If l/m** v-^-if^tt^aU^ U = >- f n — £ bfc 0 ^t»^&teiiu < 
<T^^/Hf^^-^rv-^— if (ASOx) O?£f4$J^i£>>£iiV^c 0 





mttmm (%) 


~f a t- T — if ^ !7°XXIV 


Zfn-T— if 


ASO-311 


AS 0-312 


ASO-311 


AS 0-312 


EPPS 


35 


30 


13 


31 


HEP E S 


31 


34 


17 


37 


HEPPSO 


37 


22 


14 


34 


Tris 


52 


44 


55 ' 


62 


POPSO 


i 62 


56 


80 


80 


mm 


77 


86 


88 


108 
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(2-t Kn3f->xf;l/)-l-t°^7i>- /V] ;7°n /^V* A^:/^ (EPPS) N 2-[4-(2- 
t Kd ^r^f ;U)-l-k^7 (HEPES) &^2-t: Kn^f- 

i/-3-[4-(2-fc Kn^v-^/V)-l-t°-<^v'— /^^o/^V^/VtJn^ (HEPPSO) 
£M®£iJK:fflWc:^£ «9 4-(2-t Kn^S/xf;l,)-l-t c ^7 v^^^SIr^ 
fc^V^hD^t Ko^'>^ W^y^^y (Tris) . fcV<7 4-bT * 

(2-fc Kb aE-^-^n A'y^/i/* yg?) (POPSO)&I^$|^£3g^J^J3VNfcm'8\ 
7° c T — t?(p*#Tt* V T * = A' tf ^m^-=¥ isy—H it* ct <9 £j£K:3£SE L 

< mtw e say sib laj^fe * <o r * = a* tr if (D^mu^mt-tm 

R-l ISfM^I 

150mM #1fii^®$j pH8. 0 
2500U/ml ^u^T-if^-f 7°XXIV (v-^%fc$g) 
2. OmM 4-T ^7 V 1/ (?n«fc^?±ffiD 

lou/mi r^=/nf>-^^^— anmtij#m 

R-2 »ft7$/»»«WII 

150mM HEPES^W?^ (faftfflM&M) pH7. 5 
6. OmM TOOS(PA-fbWF5SBff%t$4) 
24U/ml R-FODfllB'ffcE&ffiBl) 
20U/ml POD(v-^^hM) 
R-l W&^ifrfB&M^COWffiMb UTteEPPS, HEPES, HEPPSO, Tris&tfPOPSO 
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37°C^ >^r^-<— b $^R-l;240/il^ = ^ fn- ^Sf^tf l< (tT^ 
2;80 M l£»JU7b o R-2^qtu^t>^P5^(D555nin(D®^^ii|^b^c 0 £fc 

l^o$y££^AA 24 £Jlttibfc 0 =>>- ho-;HfM^f)ft>ti,fciM 
£ 100 £ IT T * = /I- tT >-@»JP^SO£»> <b jftfc A A^RXf A A 24 (7)*iJ^ 

T^^^t^^(»^^^t^^^^#Xl00mg/dlO^(D#^m^ 

5 }CT^=';l'tf>'@t*Q;St^«^^e®^^]^i-^^."e^4-(2-t Kn^>xf 
^^/l/S^^fc^V^Tris^OT0PS0^4oVNT^-24B#ra##^(e: ^ 
^fb.ft<U — ^TEPPS N HEPES;&mEPPS0£/g^fc4-(2-fc Kn^;/xf ;l^)-l-tX 

i-^^vv-^m^w^mmn^m^t^m^z r> t> % 4-(2-t ko^vx^)- 

1 o 

R-l. M%mnM 

lOmM Tris-HCli»fflr$K pH8. 0 + &m&<0&&R&&MRXfi/i£.1t 
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R-2 

200roM =*^»tt«* (fP^^^tSO PH5.5 

0. l5mM 7u^?u y?—/w<—zfsv (f P3te*fcHS*t$il) 

0.3% Tx-100(fp^6^fi^±M) 

R-i Su^^K^ c t 3 <DmeK^'!4^t// / ^fc^, s-s^^ft5{b^t 

UT£lTtf>l)~9)£fllV^ 0 

1) 6,6' -\/7-3r-J— n^>-^(6,6' -dithiodinicotinic acid;100mM) 

2) 3,3' -v^^i^n t°^~^^(3, 3' -dithiodipropionic acid;i00mM) 

3) 2,2' }) ^/U&(2,2' -dithiodibenzoicacid;100mM) 

4) 4, 4' -v^^v^/V'* y > (4, 4' -dithiodimorpholine ; lOOmM) 

5) DTNB (50mM) 

6) DDD (33mM) 

7) 2-PDS (25mM) 

8) 4-PDS(50mM) 

9) SDS(0.3%) 

D~5)fp^^±Ms e)~9) mMt^w9zm±m 
<nm> 

x< -7 7 is 9 t isXtzmmfczm^tio ?v =t/k^s; v N / ^y =t/k7s 

37°ClZ4 V^^— h$^LfcBtf^S^;160Atl^5|S|-2/zl^^Pb N 37°CT* 
SJfc&BBteU iE5t^5^m^T^5>-^fe^;l60Ml^^nUfc o 
V^#,K^*PBUS.U ? ^P5^O600nm(DP^^^^?&0^ bfc 0 * feWH^ttfr t> 
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S5 







B C Pfe 


nmmm 






1 


2 


3 


4 


zk 


0. 1 


0.0 


0. 1 


0.0 


0.0 


0. 0 


NGA 


37. 5 


36. 1 


35.6 


35. 7 


38.0 


39. 5 


GA 


8. 1 


7.9 


7. 6 


7.9 


7.7 


7. 7 




43. 0 


38.4 


38.2 


37. 9 


40. 1 


41. 3 




40. 5 


36.2 


36. 7 


37. 0 


35.0 


31. 3 








B CPS 






5 


6 


7 


8 


9 


zk 


0. 1 


0. 1 


0.0 


0. 1 


0.0 


0. 0 


NGA 


37. 5 


38.4 


36.9 


36. 8 


36.2 


37. 4 


GA 


8. 1 


8.7 


7.6 


7. 8 


7. 5 


7.8 




43.0 


38.3 


39. 1 


38. 9 


38.8 


43. 7 




40. 5 


35.5 


37. 7 


36. 8 


36.2 


40. 7 



2' -^^-f- y ^yuttx 4,4' -m^/^yy, DDD, 2-PDS, 4-PDS, DTNB 
fete, S - S^^^-olb^tTlfi^S L, ttV*T5£L< fiR^fCBCP^r^ $ 

hj&#) 1 1 

<Rj686iajfc> 

r-i 

150mM Tris-HCl«j^ pH8. 5 

5000PU/ml 7°d^T— if^-r^XXIV (i/Jf-v#M) 
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8mM 4-T 5 J T ^ t° y >- (H3 Afb^f 2EM±M) 

15U/ml Hr*l/<¥— if 

1.0% . ^-3-[(=-/UT5 K"7°n 

r-2 5: y mm^m 

150mM Tris-HClMtj^ pH8. 5 

24U/ml R-FOD-II (m<tf&#M) 
12mM TOOS (W\ Aftff^ttt) 

mi^a^^^^n^T-if^^b^Ji: UTgT©l) ~7) £^Wc 0 

1) 0. 5mM ^k-v^^v">A 

2) lOroM m.it3>S^VJ* 

3) lOOmM ^fb^ h y !> A 

4) 0.1% ;v (EtGly) 

5) 10% ^~)\^^)V^^^riy K(DMS0) 

6) 1 % m $ J — /V (EtOH) 

7) 0.1% T^y/vrahy T^y— /1-T5:>-(TEALS) 
l)~7)fqft|«*±^ 

5g/dl H S A (i/^"V*±M ; LOT38H7601) 

37^^ ^^r^-<— h $^fcg^S^?^;^;240A t l^M5iS|-8M l^^JDt, 3 
7 c C-e^^rlS^U, JE?i^5^(c:^bT ^ 7 »J^m;80/i 1£» Ufc 0 If 

«S6®^f^^37T:^T24^r B W#U|^^©M^^^TV^AA 24 ^^ffiUfc 0 
^-fb^J^U-C\ ^^of^^^c L©#-n © A Ao£rl00% h LT, Ic^b^J^ 9 > U 

41 



PCT/JP02/00721 



BNSDOCID: <WO 02061 1 19A1_I_> 



WO 02/061119 



PCT/JP02/00721 



M&&fc$Sl'i'VJ*, Mb^by^A, DMSO, EtOH, TEALS f ^Xh 

msoRx^mtti ?v ? a ngfe&ssk zmm 37°c -4i m&&x t & 
m&Ti>mmisti~f, mvts ^mx 1 ^±^#^^%^-t-s ^ttmhfr 

mmm 1 2 



Tris-HClfiHK$£ PHS. 5 

4-7 5 / t ^ t° y >- (IH A-fb W^£^±M) 



R-l 

150mM 
8mM 
15U/ml 
R-2 f|{b7 ^ / 
150mM 
24U/ml 
12mM 



Tris-HCl^W?^ pH8. 5 
R-FOD-II (nitJ&tiM) 



1) 


5% 




2) 


5% 




3) 


5% 




4) 


5% 




5) 


0. 5mM 


ffi.lttr/ui/VJ* 


6) 


0. 5mM 




7) 


3% 


L-^/U^^^Wt (Glu) 


8) 


3% 


IrVlV* 5 > (Gin) 


9) 


3% 


L-7°o y ^ (Pro) 


10) 


3% 


L-77 = ^(Ala) 


11) 


3% 


L-^ !) ^ (Val) 


12) 


3% 


^yv^ (Gly) 
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13) 3% L-V v^XLys) 

14) 3% if/i^=i^^ 

15) lOOmM 

<fW> ■ 
0. 5mM FZL 

=7~i/^ w^y^, ^ye^ L-y^v, if/v^i/^, m&izm.&zti. 
37 0 c-4Mf^#-e%ttBfei&T^^^t^^m^$i^-f^ ftl-ei^±w 

n%0y i 3 

1B^iJ*IS^J#-§- 5 o±^^@B3?U^>l^^30OiB^J%^"i-^)^-y =^ ^ u*^- K t 

mm&mzm^ 6 <v&&M&)<Difrb3o<Dm&i%:^ir z>a-v y<d& 

^Ir^tK (BEX%t) U $ ^ic^if I) !>A • ^-=¥v-^7K/VAIF0-9972^S5!t 
<£>F0D^ Sf^ = - Ki-^.DNA^M^ LT, Taq*° — y h (^ffi5£*± 
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ATP • 0. 51mM N dCTP:0.20mM N dGTP:l. 15mM, dTTP:3. 76riMbm&&M : {±£l£XRjfc 

MtfeW 1 4 

oRrambu m-cniwmmx^mvt^yv^^ kotvh9n mmm^m) ma* 

xi/ji) t7 • _= yjM109tfc <jm$5tR#M) 100^g/mlT^t° 
v'D^'afLB^TO* (DIFCOtfcM) 37°CT— jlfifCff^O 

nmm 1 5 

< y v^^^^^fodo^ ^ y — - 1/?> 

mMmi 4-effl#Ufc7^^^ y— (D=in^— ^2^O100/zg/mlTi/t°->y >- 
tlmMOIPTG m%WW&M) ^tftoLB»^¥«iti(uU/y ^ L s ^tl^ 
tt<D^±m5U/nil(D/N 0 -^-^r->^— if Ofifl^frM) s 0. 02%^:^ b i?T = 
v-v?^ (fnftM3l*±M) . 2.0mMO^b^y ^^fcfi^ky 

& (Hashiba, H. (1976) J. Agric. Food Chera. 24, 70) m<fc!9lM) Z^^irZL 
(0.3%) *&±&£MU 37°Ct?8^rait#bT^bT^ /^(DFODmj;^^ 

y-- v ^ U ^^i-5^n^-^164^#fc 0 

1 6 

1 5-e#fc^=^#:=iP— — ^tt^SOMg/ml^T^^e/y lmMcOIPTG 
£^fir-t-53.7%£>BHI (DIFCOtLM) fl£#3£±l&l. 5ralt?30 c C, 16B#K^* U ^CD 
5 ^lml^iS^il (15,000G, l£\ 4°C) m<fc<9^®U 200 KDlOmMO h ]) * 

mmmm (phs.o) stjo*.. je*««#«*fflvN-c*#:S:«»ufc«. st^a- 

$t (14.000G, 4°C) U _hm^#UT^tttti^^ LfCo 

< ^F0D£>SSC^tt^> 
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mmm 1 8 

MMM 1 7 -e31^^/c^^^50Mg/ml COT l/\?i/V >-^^"LB^^J#±fel. 5ml 
£0:7° 7 * 5. K^pcmF0Dl&T^pcmF0D2 1 bfc 0 

msfci 1 9 

#r£Lfc 0 ^co/fj^ 2oo^#|#:tei^Clfi3££^U iH^IB»-^ 1 co^S 
^IB^J#-^- 1 (OT 5; / ^IE?IJ372#<7) y S^^T/I^-^^i&^tLTV^ £ t 

2 0 

t^ffc (BEX£L) U £ MOlutan-K^ ;y b (Sfiit&M) ^ffltt, }3s#£*L 
7 * ^ KpTV119N^m^-5A^s ^:Bi®a3E(-^AUT50M g/mlCOT>-t: 0 ^ Jjyfcl 

£ IrI«(0^-T:-S«#^^S!]^ bfc t C T/l^^J^Mc MJ7f7r^ 

^v^-— ^y^ N r^~v s tyy, s^tM^ ^yv-vR: 
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Wt6 



327& 


Kcat^TF 


Km/K o 












s<}) >-(b) 


(a) /(b) 




^!)>(b) 


(a) /(b) 




14900 


549 


27. 1 


5650 


596 


9. 5 




351 


0. 45 


788 


447 


1. 00 


440 


Y V y" h 7 T is 


248 




— 


319 


0. 11 


2980 




853 


1. 14 


745 


638 


0. 46 


1480 




1470 


1.04 


1420 


1940 


1. 01 


1930 




952 


0. 47 


2010 


866 


0. 93 


927 


T=7=-lS 


1790 


1.21 


1480 


N. D. 


N.D. 


N. D. 


±})l/ 


1250 


1. 68 


747 


N.D. 


N. D. 


N.D. 




569 


0. 37 


1560 


N. D. 


N.D. 


N. D. 




271 


0. 74 


365 


N.D. 


N.D. 


N. D. 



I? , m?mm$mj§r kdt^j &e#I372# g <o v it-y&w&tz r. t m ± 5 fod 

V7T (D^Mft&FOV-Vl, F0T>-W$:±mi-Z>$£^7°7 * $ K3rpcmF0D3, ? 
^^-^^^ft^FOD-M, F0D-M^r^lli-§^5l.7 o 7X5: K£rpcmF0D4, /< V Is 
^(Dmgtft&FOV-V, FOV-V &£.m-r 5 &%L7° K£pcmF0D5£ifc£ Lfc 0 0 

2 1 

<^r^ c f 3 0 e b isjU-L-V i?ls (ZFL) £r$li;L;fc^ 

> (fv) ©ayj£> 
Sj&^i 

50mM<D h V *-&Wgtffl6L (pH7. 5) 
lOU/mlOFOD-V 
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5U/ml(D^7^7— fe* 

50mMtf> h V X-&ggtfg8SWi (pH7. 5) 
lOU/mlOFOD 

20U/ml (D^Vjr* is if 
0. 05%c^Tv ? 'ft:^- by ?A 
0. 04%O 4 -T 5: J 7Vff y V 
0. 04%<DTOOS 

^^:0. 3mM(DZFL^^^^a^^0, 0. 1. 0. 2, 0. 3mMi: 5 £ 5 f-FV£»] b 
7c&0 0 

0. 5ml<D^^1^37°C, 5^ffl, ^t^DiS U7c^, 0. 05ml(D J:fB$^$£»l 
It, 37°C. 5£fflSJ££^ 0. 5ml<D^J&ft&2£»]l^ 5^^^555nratC*5(j- o 

F0D-Vd3 <£ TjFOV&m V > 5 £ 1 1- £ 19 HI 8 frb W h X 0 \Z. N FOD-VtC «£ <0 % 

MMM 2 2 

R-i m&mftmnm 

50mM POPSOmSWM (fPTt^fi^&M) pH7. 5 

2500U/ml yu^T—HP^ylaiV {Z/f^ttM) 

1% ®t-3-[(^-^7$ K7°d tVP) ^^^7^-^-2-/^ 

5U/ml T^/l^Vit^^i^-if (nv^ftM) 

5% DMS0 

5mM 4-7 5/7y^t°!J> 
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r-2 mvrsswtmttm 



150mM 




t mytmmtm) pH7.5 


5mM 


TODB 




lOU/ml 


POD 




20U/ml 


R-FOD-II 




3% 







R-3 T/^$>'$fct®m&M 

lOmM Tris-HClMfl M pH8. 0 

o. 3% 7 v v ^mmi- 

2oomM =i^?mmwm m%wmtm phs.s 
o. i5mM ^ a ^ ^ i/ /wn°-^°/u mytmm&m) 

0.3% Tx-100(fP7fe|(S^|±M) 

tmm&<Dmm&&-- : grrz> «t 5^fefe^c^^bfe„ t/kt^ ^^crm 

470tfMif£^U;fc o 

37°CiCl-f >^^<— h $tbfcR-l;240/x l^#8/i l^^PU, 37 0 C^j££rH 
Mb, IE^lC5^^i-R-2;80Ml^^nL-fc o R-2^PfuS.tF^P5^^0555nmO 

— ^37°C^-f V^r n.-<— h $ ixfcR-3 ; T^"f ^ l/ffimm%mi 160 1 ^1^2 az 

l&SfobPU 37 c c-e^iS^§fi^b, iE?t^5^{3:R-4;T/^5: ^-fe^aeo^ 

l^AP UfCo T^rf * ^#,^atu&t>«P5^CD600nm(7)n^^^Sy^ 

HSlSrK: «fc 5GA%teGA%=GA|i^/T/l^ 5: >itg X 100 J: K> 3£#>fc 0 £7cHPLCfe 
iH^Httt^ b • ^ • ^-f 2000 (T-^ Wf^fcM) SrJBVvTiilJtbfc. 
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i&Mk&m 9 ^-To 

BI9*^^*>SJ; 5 fci*3!l&£HPLCfettr=0. 998 £ *»tC^V^B8^ bfc 0 

<^m^!l2 3> 

R-l 

200roM P0PS0 WRW. pH7. 5 

5mM 4- J Tl/J-^V is 

10 U/ml POD 
20 U/ml R - FOD 

5 U/ml 7 ^ zizi/ yf *c 

3% $ ^ 

R-2 

20mM kXy 4- 1'^ (2-i ^ pH6. 5 

20% DMSO 
8000 U/ml /oT7-f^-Yy XXIV 
4% ifcm-3- [ ( = —AsT 5: fcVW >^ >-^e - *1 -2 /N-T 

5 mM TODB 
R-3, 4 2 

<W3ft>Hi£0!l2 2&£|^Cf>$|SK&.T*l 0-2 0 0 tx MOF Z L 

< Kj&mm > mmm 2 2 k m c ■ 
^m^m 2 3 ic^-f-o 

123 *^^j6»5 i5k:*l WHte^fc < i: t>*f<kT 5: J Wtfcftm't £@£Sr, 
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|«A%=1. 0 3 *HPLCfeGA%-0. 3 R=0. 9 9iM 
iZtt^fomR."? 3 7 °C- 3 iSR?!^ U < 15^ UT ^44|gOiST« 

&X%Z>o 

B < iU miT @ l#ttll *£3S6 (i5lg#-^-305-8566) 

ip$;i3^l£ 16 0 
FERM BP- 7847 

(2) 4 aK^»W»*#ieb^i*ie»BB^*Rt^f 

3ibsc^T®:?fe AMii£ffif££«w #fF^^,^fe-fe > * - 

B ^ffl^JJpcO < ^mmiT g l#±tel tp*|g6 (S1g#-§-305-8566) 

¥j£l3^1JU6B 

FERM BP— 7848 
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it # <d m. a 

2) 7- * = A* I'M* * is ^— tM- (2- 1 Ko^>3i?vW-l-fcr^7$*= 
K-Cfe t)\ ;wf7 ^ K*mifc-3-[(=»— A7 $ K7*o t°/V) 

3 . 4-(2-t Kn3f v-^/v) -1- tT^ 7 iS-s^mZlfetc f£ V ^®30 ^fy^ 
t Ko^r^iW ^/^^ < f± t°^7 4-tf 7 (2-fc 

6. Se««^J3ttJt/*fettS-S3|^*^-S^«36S, 2,2' -S?^>j- 
iMJ^Af£(2, 2' -dithiodibenzoicacid) N 4,4' -S^^i^tA* y ^(4, 4' -di 
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thiodimorpholineK 2,2' -i?t -*?-jr-? , 5~?V*?7*iV7 4 K(2. 

2' -dihydroxy-6, 6' -dinaphthyl disulfide; DDD) % 2,2' -i/f^t°y^(2, 
2' -dithiopyridine; 2-PDS), 4,4' -v^f t^fy ^y(4,4' -dithiopyridine; 

4-PDSh 5,5' -^t^(2--hDgIfi)(5 ) 5' -dithiobis- (2-nitrobenz 
oic acid) ; DTNB)^L< Ji^ * V AsfflBtT h P £ AT^Slf #<D|£H$&4 3££fc. 
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<220> 
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<311>1997-01-20 
<312>1998-08-04 



<400>1 

gcc tea act etc ace aaa cag tec caa att etc ate gtt ggt ggc gga 48 
Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 

1 5 10 15 

act tgg gga tgc tea act gcc etc cat etc gcc cgt egg ggt tac acc 96 
Thr Trp Gly Cys Ser Thr. Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gcc 144 
Asn Val Thr Val Leu Asp Val Asn Arg He Pro Ser Pro He Ser Ala 

35 . 40 45 

ggg cat gat gta aac aaa ctt get ggc cga ctg teg act gcc gat age 192 
Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gcc gca 240 
Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 
65 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 
Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 
Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag acc atg cct gag ggt ate ctg aca ggt 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 
130 135 140 
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aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 

Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 

145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 

Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gec aag acg gca gat ggt 624 
Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 
Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 

210 215 220 

gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg acc 720 
Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 
225 230 235 240 

ctg ggc cat ate cag atg aca cca gaa gaa acc aag ctg tac aag aac 768 
Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 . 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 

260 265 270 

gag gat ctt cat caa etc aag atg tgc gat gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca acc gag get gaa cga cgc atg aag cag ttt 960 



3 



BNSDOCID. <WO 02061 119A1_I_> 



WO 02/061119 PCT/JP02/00721 



Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 

305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 

Leu Lys Asp He Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate ace 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac aag cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Lys His He Thr Ser He Gly Lys Phe He Ser Asp Cys 

370 375 380 

atg gag ggt acg ctt gag gaa agg ttt gee aag ttc tgg aga tgg cga 1200 
Met Glu Gly Thr Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
385 390 395 400 

cca gag aag ttt acc gag ttc tgg ggt aaa gat cct ctg gat egg ttt 1248 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 

405 410 415 

gga get gac gat aag ate atg gat ttg ccc aag agt gat gta gag gga 1296 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 

420 425 430 

tgg aca aat ate aag aat gat ate 1320 
Trp Thr Asn He Lys Asn Asp He 

435 440 

<210>,2j 

<211>1320 

<212>DNA 

<213>Artif icial Sequence 
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<220> 
<221>CDS 

<222>(1). . . (1320) 

<221>mutation 
<222>(1114)... (1115) 



<221>MUTAGEN 
<222>(372) 



<400>2 

gcc tea act etc ace aaa cag tec caa att etc ate gtt ggt ggc gga 48 
Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 

15 10 15 

act tgg gga tgc tea act gcc etc cat etc gcc cgt egg ggt tac ace 96 
Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gcc 144 
Asn Val Thr Val Leu Asp Val Asn Arg lie Pro Ser Pro He Ser Ala 

35 40 45 

ggg cat gat gta aac aaa ctt get . ggc cga ctg teg act gcc gat age 192 
Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gcc gca 240 
Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 
65 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 
Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 
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Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser lie Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag acc atg cct gag ggt ate ctg aca ggt 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 
Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 
145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 
Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gee aag acg gca gat ggt 624 
Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 
Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 

210 215 220 

gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg acc 720 
Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 
225 230 235 240 

ctg ggc cat ate cag atg aca cca gaa gaa acc aag ctg tac aag aac 768 
Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 
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260 265 270 

gag gat ctt cat caa etc aag atg tgc gat gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca ace gag get gaa cga cgc atg aag cag ttt 960 
Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 
305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 
Leu Lys Asp He Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate acc 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac ttg cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Trp His He Thr Ser He Gly Lys Phe He Ser Asp Cys 

370 375 . 380 

atg gag ggt acg ctt gag gaa agg ttt gee aag ttc tgg aga tgg cga 1200 
Met Glu Gly Thr Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
385 390 395 400 

cca gag aag ttt acc gag ttc tgg ggt aaa gat cct ctg gat egg ttt 1248 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 

405 410 415 

gga get gac gat aag ate atg gat ttg ccc aag agt gat gta gag gga 1296 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 
420 425 430 
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tgg aca aat ate aag aat gat. ate 1320 

Trp Thr Asn lie Lys Asn Asp lie 
435 440 

<2io>;|;- 

<211>1320 
<212>DNA 

<213>Artif icial Sequence 



<220> 
<221>CDS 

<222>(1)... (1320) 

<221>mutation 
<222>(1115) 

<221>MUTAGEN 
<222> (372) 



<400>3 

gcc tea act etc acc aaa 
Ala Ser Thr Leu Thr Lys 

1 5 
act tgg gga tgc tea act 
Thr Trp Gly Cys Ser Thr 
20 

aac gtc act gtt etc gat 
Asn Val Thr Val Leu Asp 
35 

ggg cat gat gta aac aaa 
Gly His Asp Val Asn Lys 



cag tec caa att etc ate 
Gin Ser Gin He Leu He 
10 

gcc etc cat etc gcc cgt 
Ala Leu His Leu Ala Arg 
25 

gtc aat cgc ate ccg tea 
Val Asn Arg He Pro Ser 
40 

ctt get ggc cga ctg teg 
Leu Ala Gly Arg Leu Ser 



gtt ggt ggc gga 48 
Val Gly Gly Gly 
15 

egg ggt tac acc 96 
Arg Gly Tyr Thr 
30 

ccg ata tea gcc 144 
Pro He Ser Ala 
45 

act gcc gat age 192 
Thr Ala Asp Ser 
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50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gee gca .240 
Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 
65 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa oca ttc tgc cac aat 288 
Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca eca aag tct ate aag cag ctg 336 
Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag acc atg cct gag ggt ate ctg aca ggt 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

aac ttt eca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 
Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 
145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 
Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gee aag acg gca gat ggt 624 
Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 
Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 
210 215 220 
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gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg ace 720 

Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 

225 230 235 240 

ctg ggc cat ate cag atg aca cca gaa gaa acc aag ctg tac aag aac 768 

Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 

260 265 270 

gag gat ctt cat caa etc aag atg tgc gat gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys, Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca acc gag get gaa cga cgc atg aag cag ttt 960 
Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 
305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 
Leu Lys Asp He Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate acc 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac atg cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Met His He Thr Ser He Gly Lys Phe lie Ser Asp Cys 

370 375 380 

atg gag ggt acg ctt gag gaa agg ttt gee aag ttc tgg aga tgg cga 1200 
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Met Glu Gly Thr Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
385 390 395 400 

cca gag aag ttt acc gag ttc tgg ggt aaa gat cct ctg gat egg ttt 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 

405 410 415 

gga get gac gat aag ate atg gat ttg ccc aag agt gat gta gag gga 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 

420 425 430 

tgg aca aat ate aag aat gat ate 
Trp Thr Asn He Lys Asn Asp He 
435 440 

<210>$ 
<211>1320 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221>CDS 

<222>(D... (1320) 

<221>mutation 
<222>(1114)... (1115) 

<221>MUTAGEN 
<222> (372) 

<400>4 

gec tea act etc acc aaa cag tec caa att etc ate gtt ggt ggc gga 48 

Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 
15 10 15 
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act tgg gga tgc tea act gec etc cat etc gec cgt egg ggt tac ace 96 
Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gee 144 
Asn Val Thr Val Leu Asp Val Asn Arg He Pro Ser Pro lie Ser Ala 

35 40 45 

ggg cat gat gta aac aaa . ctt get ggc cga ctg teg act gee gat age 192 
Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gee gca 240 
Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 
65 ■ 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 
Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 
Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag acc atg cct gag ggt ate ctg aca ggt 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 
Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 
145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 
Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
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<210>;6 
<211>30 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>PCR primer 
<400>6 

aaaaagaatt cagatatcat tcttgatatt 30 

<210>ft' 
<211>27 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>Site directed mutagenesis primer 
<400>7 

ggcacgggtt acnnscatat cacatca 27 
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